Energy-dependent efflux from Leishmania promastigotes of substrates of the mammalian multidrug resistance pumps.
We demonstrated the existence of three transport activities in promastigotes of Leishmania braziliensis, Leishmania guyanensis, and Leishmania mexicana. The first activity, an energy-dependent efflux of pirarubicin, was observed in all Leishmania species and inhibited by verapamil, by 2-[4-(diphenylmethyl)-1-piperazinyl]ethyl-5-(trans-4,6-dimethyl-1, 3,2-dioxaphosphorinan-2-yl)-2,6-dimethyl-4-(3-nitrophenyl)-3-py ridinecarboxylate P oxide (PAK104P) and by the phenothiazine derivatives: thioridazine, prochlorperazine, trifluoperazine, chlorpromazine and trifluoropromazine. The second activity, an energy-dependent efflux of calcein acetoxymethylester, was observed in all Leishmania species and inhibited by PAK104P and the same phenothiazine derivatives, but not by verapamil. The third activity, an energy-dependent efflux of calcein, was clearly detected in L. braziliensis and guyanensis and inhibited only by prochlorperazine and trifluoperazine. The fact that prochlorperazine and trifluoperazine inhibited the energy-dependent efflux of the three substrates suggests that these activities are mediated by the same transport system. It is noteworthy that the transport system identified in this study shares several properties with the mammalian multidrug resistance pump, MRP1. Pirarubicin, calcein acetoxymethylester and calcein are well known substrates of the MRP. Furthermore, the three types of inhibitors are also inhibitors of the MRP function.